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INSTRUMENT FOR FIXING THE POSITION OF A CUTTING PLANE 



The present invention relates to an instrument for 
locating the position of the cutting plane associated with a 
bone-cutting guide. 

In a bone cutting operation, a surgeon generally uses 
5 a bone- cutting guide conprising an opening in which a cutting 
blade is inserted. The opening defines a cutting plane, 
generally corresponding to the median plane of the opening, and 
guides the cutting blade in motion ctLong the cutting plane. 

It is necessary to accurately know the position of the 
10 cutting plane before insertion of the cutting blade. For this 
purxxDse, the shape of the cutting guide is preliminarily 
measured and memorized. It is then enough to determine the 
position of the cutting guide to obtain the exact position of 
the cutting plane. A possibility consists of equipping the 
15 cutting guide with a rigid body ccxtprising reflective portions, 
the positions of which are detected by a locating system, for 
exanple, infraz^d. 

The rigid body being assembled by a mechanical joint 
on the cutting guide, the relative position between the cutting 
20 guide and the rigid body tends to modify along repeated uses of 
the cutting guide. It is tedious and difficult to have to regu- 
Icirly check and possibly correct the relative position between 
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the cutting guide and the rigid body to accurately ensure the 
determination of the position of the cutting plane from the 
position of the rigid body associated with the cutting guide. 

Accordingly, to determine the position of the cutting 
5 plane, a plate- shaped locating instrument which is manually 
inserted into the cutting guide opening similcorly to the cutting 
blade is preferably used. The position of the locating 
instrument once inserted into the guide is then determined by 
any known means to determine the position of the cutting plane. 

10 Generally, the position of the locating instrument is 

determined by attaching a rigid body thereto, the position of 
the rigid body being obtained by a visual control system. It is 
relatively easy to check and possibly correct the relative 
position between the rigid body and the locating instrument to 

15 obtain the position of the cutting plane. 

However, there may be a play between the locating 
instrument and the cutting guide opening when the instrument is 
conpletely inserted into the cutting guide opening. Such a play 
may cause an inaccroracy in the cutting plane determination. 

20 The present invention aims at obtaining a locating 

instrument enabling engagement with no play between the locating 
instrument and a cutting guide, when the instrument is iiaserted 
in an opening of the cutting guide. 

For this pxirpose, it provides a position locating 

25 instrument conprising a base connected to means capable of 
determining the position of the instrument, a plate moving along 
with the base for insertion into an opening of a bone cutting 
guide, and resilient means for compensating for the play between 
the plate and the guide to prevent a movement of the instrument 

30 when it is inserted in the opening. 

According to an embodiment of the invention, the 
resilient play conpensation means conprise at least three flexi- 
ble blades provided to becu: against a surface of the opening. 

According to an embodiment of the invention, the plate 

35 carprises a surface provided to be maintained bearing against a 
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ccxnplementaxy surface of the opening xinder the action of the 
flexible blades. 

According to an embodiment of the invention, each 
flexible blade is bent, and is connected to the plate at one 
5 end, the opposite end of the blade being provided to ccxne into 
contact with the surface of the opening. 

According to an embodiment of the invention, the end 
of each flexible blade provided to come into contact with a 
siirface of the opening is tapered. 
10 According to an embodiment of the invention, the 

locating instrument conprises at least three flexible blades 
arranged in quincunx. 

According to an embodiment of the invention, the plate 
is formed of a resilient material, the flexible blades being 
15 formed in the plate. 

According to an embodiment of the invention, the 
flexible blades are parallel. 

According to an embodiment of the invention, the means 
capable of determining the position of the instrument conprise a 
20 rigid body solidly connected to the base on which are arranged 
back- reflective disks. 

According to an embodiment of the invention, the 
locating instrument ccnprises markers, each marker being capable 
of cooperating with means for locating the position of said 
25 marker. 

The foregoing object, features, and advantages of the 
present invention, as well as others, will be discussed in 
detail in the following non-limiting description of specific 
embodiments in connection with the acconpanying drawings, among 
30 which: 

Fig. 1 shows a perspective top view of an exanple of 
the forming of a locating instrument according to the invention; 

Fig. 2 shows a bottom perspective view of the locating 
instrument of Fig. 1; and 
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Fig. 3 shows a siitplified side view of the locating 
instrument of Fig. 1 inserted in a cutting guide. 

Locating instrument 10 according to the invention has 
a svibstantially parallelepipedal base 11 on which is attached a 
5 rigid hody 12. Rigid body 12 ccitqprises an bow- shaped support 14 
on which are surranged six reflective disks 16. Rigid body 12 
conprises, at one end of support 14, a protrusion 18 so that 
support 14 has the general shape of a letter, in the present 
example, letter '*G", which eases the identification of the rigid 

10 body. Locating instrument 10 coitprises an attachment arm 20 
which protrudes from base 11 and on which is attached one end of 
support 14 of rigid body 12 via attachment means 22, for 
exanple, a bolt. 

Bcuse 11 prolongs in a substantially parallelepipedal 

15 plate 24 which extends along a direction D, represented by an 
arrow in the drawings. Base 11 and plate 24 are foxmed of a 
resilient material, for exanple, a metal, especially titanium or 
steel used for medical applications or a plastic matter, 
especially PEEK (polye there therketone ) or PET (polyethylene 

20 terephtalate) , or PVDF (polyvinylidene fluoride). Plate 24 is to 
be inserted into a substantially parallelepipedal opening of a 
cutting guide by the edge opposite to base 11 along direction D. 
Dimensions L and 1 of the edges of plate 24 respectively 
extending pcurallel and perpendicularly to direction D of plate 

25 24 are substantially identiccil to the corresponding dimensions 
of the cutting guide opening. Plate 24 coirprises a lower surface 
25 which prolongs base 11 and an upper surface 26 which defines, 
along with base 11, a shoulder 27. Shoulder 27 forms a stop on 
insertion of plate 24 into the cutting guide opening. 

3 0 Four bent flexible blades 28A to 28D are formed in 

plate 24 for example by a cutting of portions of plate 24. Each 
bent blade 28A to 28D extends substantially along direction D 
and is connected to plate 24 only along an edge perpendiculau: to 
direction D. Each blade 28A to 28D is slightly curved and 
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protrudes, at the level of its free end, with respect to upper 
surface 26 of plate 24. 

Among the four bent blades 28A to 28D, two bent blades 
28A and 28C have free ends, protruding with respect to upper 
5 stirface 26 of plate 24, located on the side closest to base 11, 
while the two other bent blades 28B and 28D have their free ends 
protruding with respect to upper surface 26 of plate 24 located 
on the side opposite to base 11. 

In the present exanple of embodiment, the bent blades 

10 are arranged in pairs 28A, 28B and 28C, 28D, The two bent blades 
of a same pair are arranged side by side and are connected to 
plate 24 by opposite edges. The two pairs of bent blades 28A, 
28B and 28C, 28D are surrounded with a portion of plate 24 
forming a frame 30 and cure separated by a substantially 

15 rectilinear portion 32 of plate 24 extending along direction D. 
Frame 30 and rectilinecur portion 32 form a structure giving 
plate 24 an appropriate stiffness. 

The relative position between rigid body 12 and locat- 
ing instrument 10 is known and is normally set once and for all 

20 on assembly of rigid bociy 12 on locating instrument 10. When 
locating instrument 10 is inserted into an opening of a bone- 
cutting gxiide, the position of rigid body 12 is determined by 
locating means capable of locating the positions of disks 16. 
The position of locating instrument 10, and more specifically 

25 the position of the plane defined by plate 24, can be easily 
obtained from the position of rigid body 12. 

The relative position between rigid body 12 and locat- 
ing instrument 10 may vary after several uses. To take such a 
variation into account, locating cones 33 may be directly 

30 provided at the level of locating instrument 10. The positions 
of locating cones 33 on lower surface 25 of locating instrument 
10 are known beforehand. A specific rigid body (not shown) , 
caller a feeler, is used to determine the positions of locating 
cones 33. For this purpose, the feeler ccirprises reflective 

35 portions and a spherical cap that can be successively introduced 
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into locating cones 33- A locating system enables determining 
the feeler position. The position of the spherical cap being 
known with respect to the reflective disks of the feeler, the 
position of the spherical cap is obtained from that of the 
5 feeler, whereby the position of the locating cone in which the 
spherical cap is introduced is also obtained. Based on the 
positions of the locating cones, the relative position between 
lower siirface 25 of locating instrument 10 and rigid body 12 is 
determined. As an exanple, three locating cones 33 are shown. 

10 The position of locating instrument 10 can then be determined 
regularly, before insertion into the opening of the cutting 
guide to correct, if needed, the relative position between 
locating instrument 10 and rigid body 12. 

Fig. 3 schematically shows locating instrument 10 

15 having its plate 24 inserted into an opening 36 of a bone 
cutting guide 37. Opening 36 conprises lower and upper surfaces 
38 and 39 which are, when a locating instrument is inserted into 
opening 36, respectively opposite to lower surface 25 and upper 
surface 26 of plate 24. Height H of opening 36, that is, the 

20 distance separating lower surface 38 from upper surface 39, 
generally is on the order of from 1 to 2 mm. 

Bent blades 28A to 28D are flexible enough not to 
prevent the insert:ion of plate 24 into opening 36. Bent blades 
28A to 28D are however rigid enough to maintain upper sxirface 25 

25 of plate 24 pressed against lower surface 38 of opening 36, the 
free ends of bent blades 28A to 28D bearing against upper 
sxirface 39 of opening 36. Bent blades 28A to 28D have a 
sufficient stiffness to provide a sufficient force opposing to a 
displacement of plate 24 inserted in opening 36 tending to push 

30 away lower surface 25 of plate 24 from lower svirface 38 of 
opening 36. Plays between plate 24 and opening 36 are then 
suppressed. By determining the position of plate 24, the 
position of the cutting plane is thus directly and accurately 
obtained . 
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The free end of each bent blade 28A to 28D comprises a 
tapered area 40 capable of cooperating with upper surface 39 of 
opening 36 to avoid hindering the insertion of plate 24 into 
opening 36. 

5 According to a variation of the invention, the plate 

conprises three bent blades, for example, airranged in guincranx 
or in any other way adapted to the obtaining of an efficient 
pressing of the plate against the lower surface of the opening. 

The locating instrument according to the present 

10 invention has many advantages: 

First, it enables ensuring the insertion with no play 
of a plate into an opening of a cutting guide. The determination 
of the position of the locating instrument then enables 
acciarately obtaining the position of the guide cutting plane. 

15 Second, the suppression of the play is obtained by 

means of bent blades, the forming of which is pairticularly 
siitple since they are directly cut in the plate of the locating 
instrument introduced into the cutting guide opening. 

Of course, the present invention is likely to have 

20 various alterations and modifications which will readily occur 
to those skilled in the art. In particular, the niamber of bent 
blades may be greater than four. Further, resilient means, for 
example, formed of bulged flexible blades connected to the plate 
at their two ends, may be provided instead of or in addition to 

25 the bent blades. The central area of each bulged blade ccanes 
into contact against the upper surface of the cutting guide 
opening on insertion of the plate into the opening to maintain 
the plate bearing against the lower surface of the opening. 



